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The beach and sand dunes are the first line of
defense protecting the land from the sea. The effectiveness of the
beach is caused by its sloping surface which dissipates the energy of
Waves and by the flexibility of the slope which changes as the waves
change. The process and rate of accretion and erosion are dependent
on the size and frequency of waves, the. formation of sand bars, and
the tidal cycle. Littoral drift occurs when waves approach the beach
at anangle, This can affect the beach when a barrier is put across
the littoral zone causing sand to collect on one side and erode on
the other. Sand dunes protect the land by acting as a dike during
exceptionally-high tide and as a reserve supply of sand in times of
severe erosion. Their effectiveness can be destroyed by pedestrians,
vehicles, or housing construction, but these problems can be
overcome. If the unique features of the beach are recognized, it can
be enjoyed without interfering with itO job of prntcting the land.
(DC)
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r he Beach
i Protection from the Sea

The beach is a great place for an outing.- A place
to swim, sunbathe, surf, picnic, and fish. These are

the thing that most per pie think' of when they
think of the beach. However, the beach and the
dunes that buttress it are much more than just a
place for recreation. It is the first line of defense
which protects the land from the sea. With an
understanding of how the beach performs its pro-
tective role, man can-use and enjoy the beach with
a minimum of interference with this protection.

There are two principal features of tlfe bead
which make it pcarticularly effective in protecting
the upland. Fim=tr, it has a -sloping surface which
gradually dissipares the cnergy of a wave as Mr
wave flows up the-- slope. Second, since it is made of
sand, the beach is flexible and the slope can chant
as the waves chat!

Figure 1
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urooses .onside-- a beach
ttn,, east coast of
early summer. The waves art' moderate size and
not very close together. wave in its turn fol-
lows the same sequence of events. The -WikVe breaks
and in so doing stirs up he sand on the bottom.
Part of this sand remains t «Anporarily in sti,spension
'L" the wave flows up:the beach face. Now tiot,,e
things are happening to (.1.:ssipate the en i2rgy of the
wave, First, the water is t lowing up a slope and ev-
erybody knows that water would rather flow down-
hill ti an up=hill, so the water slows down. Soitoncl,
the sandy huh face is ro;=-:_igh and this also helps to
slow down the writer. T hit -d, some of the water
from the wave soaks into the sand. The effect of
the slowing th.iwn and so aking in is that some of
the grains of sand that svc=nt into suspension when
We wave broke ;ire left on on the beach face. Each
succeeding wave lea\ es a few more grains of sand
and the builds tip-- usually with the beach
nice incoming steeper in t he process.

As the he ich building r__-_-rocess continues, the dry
sand area or berm becon----ies,. wider :ind the typical
-.auniner (10V(*)1V.

In the fall the stormy %----...-eather brings. witn it big-
ger waves which fre(:Iuntly closer together. 'The
waves hit the beach in =acid succession and the
he is not alit' to soak up as much of the water
of each wave. There is riv---tre water left on the beach
face to wail) back down teach wave and each
wave carries a little sand with it as it recedff. The
hewn fir) 't traeio

very t:tr iii rogsettles
sand bar, This sand bar be se it

ui the deolltof the r.

As a Wave approaches the the water h,.=
comes shalloWer and shallowel. Vhen the wave
roaches water Which iti about I .3 times as deep ::0;
the wave is high, the wave evil _I break. As it sand
bar builds up, tliewater over bar becomes more
shallow and the waves break s cioner. This means
that by the tanethe wave reac_4--tes the beach it lie;
less energy to budissipated oh t_ beach.

Asf;bine for inimment that i le water le clear

not change (i.e., no tides), th;t:..-t the waves do not
change, and that there is plot ity of sand on the
beach. The ,totin waves begin 4) hit the bach and
the beach staxtsio erode. The sand is carried off-
shore and builds a sand bar. As the waves erode
the beach, the loch face bet .:70ines less and less
steep. This mans that the wa__-_ves can run up fur-
ther and dissitlato their energy (Wet a lareer area
When thih happen, each %vavt,---_- carries a little bit
less sand off of Ow beach to tii offshore bar. Of
COUrSe while this is happening the bar is building
and causing thel to breal---z a little bit further
from the beach a 'Jill(' [Ore to ;WO a little ItS:
energy w'rien they teach the hea,ch, \\lien the slope
of the beach and height of the bar and the amount
cif wave energy divided betwc.--en the bar and the
beach reach a certain point, tb' system is balanced.
Little or no sandisearried off t=7,-.f the beach, the bar
does not get any lugher.and the waves can keep
coining in withoilt causing sigAilicant
changes in the beaches.
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, it t !ming
the boaeli the .;1.:111' the
level t ii,l ge ii.. therise and tall of the Lurie
win happen? I vt ,tartat high wilco t ie ttt-acl. _
starts to crode_and thehar tc) build, the

will start to do down. At, far as the Nvave,.-. :at
concerned, the falling wat4q levcd make thi -
sand bar we'll to buildup faster than the hoat Ai
eroding. l'his is because tlie imp( >rout thing

t; pu 11;11

Ott! xpoctli, i..ros a rtsitik :

mid expect more eros.ion of the
bar would seem to build at a :;lo-wer rah'
1 the waveNehange as well as the tide, 111-

Nittt bcconies niorecintiplx. if a storm sh
e.....(ent over one or wow tidal c the rv_e
fall of the water level adds iidditi.-thal complex hits
I the general idea remains tho sarnt_. 'l'b =

:;r i,rtii vv' tvt,t t recess chi heavii, thL, sand form; :LA ha_
which wiivos Ilreaa

further from ,awl therohy rduecs the ra tt 0
ero.-uon of the beach. Incl at h.ads to \laf

typwiti lwach )0'1

with a flai tor .luluo and toile or truirt
well-defined sa
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if water toe bridve oeeause
have ;to11+.51 the Input, if you put II

alt,' iimoi,int of y titer inerea,,,e;
Lit off ti: c ot,=t'

Wile sand on the beacgt,h.
If you put a Iiiirrier acros:5 tilt zuri

sand will ()Ucct on the updrift nd the beat h
will orode on the nowndrift side Jetties and groins
m.f! two in barriers that hliwk the drift of

111 lie,.

use you

SAND MOVEMENT

If tic v.%ives are coming st the boa
.1 Fig. 31 the mo uentof sand ctau t cl Iiy the way

he onsho rt -.offshore, with vcty little sari,--===i

moving parallel to the water's t dge, Ile woven
alt waver, approach the berich at an an (1:19,.

the sand which is stirred up by the waves will ten.
to move parallelallel to the water's edge. This son
movement pazaliel to the water's edge is ralle
littoral drift. "Littoral m ansof,orpertainingto ai
shore, especially of the sea.

Ilow does littoral drift affect accretion and
and the sand bars? If you stand in the in iddi

of a long, fairly =straight stretch of natural ben h
and look for the effects of littoral drift you wi_11
nn find much . This is twat/5e for every grain
sand that moves away, from you to the right,
other grain moves toward you from the left. o
say it another way, the input of sand ( from the lefz)
into your area of observation is equal to the outplt
of sand to the right) from your area of obs(trv=a-
tion, This means that the amount of sand in yot4r
area of observation teaming constant but the grair---zs
of sand that make up that amr_.unt are changin
The situation is sinilar to the amount of -wratr
under,a bridge. If you know the width and leng=_h
of the bridge and the depth of the water, yot.i
determine the amount of water under the bridg:-.e.
11 the river is flowing the amount of water t.40(1,-

the bridge will remain constant but a partieulr
drop of water in the river will be under the bride
for only a short time, To go one step further, if
you put a dam up-stream of the bridge, the arnotit
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Waves Approaching
Straight On

Figure 4

SAND DUNES

Waves Approaching Beach At
An Angle

Sand dunes are the second line of defense which
protects the land from the sea. This is done in two
ways. First, the dune acts as a dike whiCh prevents
the exceptionally high tides of some storms from
flooding the land. Second, the dunes are a reserve



IA" severe ,Tosion. As was pointed out earlier. it is
important that the beach have an adequate .:11101:
r cli-der that. it may inake' the adjustment-.
necessary to dissipate the energy of the wave,.
Since the dunes protect the land during unusual
conditions such its extremely high water or high
waves, they are not called On every day to serve
their protective role. In fact, if the beach is in

Condit inn and the weather is fairly calm, sev-
erisd years may pass between the times when there
is a storm severe enough for the water to reach the
dune.i. For this re.ison, some people fail to realize,
or they forget, that the sand dunes are really a part
of-the beach and ac such they are part of nature's
tvay of protecting the land from the sea.

Dunes are built by the wind which blows the
sand into the vegetated area behind the beach, 'The
vegetation traps the sand and the dune builds up,
Vegetation is important because not only does it
trap ne)x sand to build the dune. hut it also pre=
vents the sand which is already in the dune fr(nn
blowing away.

There are two main problems, caused by man,
which can partially or completely destroy the ef-
fectiveness of the dunes as a part of the beach.

The first problem is the destrholion of the vege-
tation which holds the dune in place. Pedestrian
traffic kills the vegetation in the foot paths and

the dune line which can be rapidly eroded by storm
w,iters at ml can risult in the flooding of the area be-
hind the thine-. Simole, inexpensive foot bridges
over the dunes can prevent these weak points. Dune
buggies driven over the dunes also kill the vegeta-
tion, which leads to Nvind erosion and generally
lower the height of the dunes thereby reducing their
protectiun,

Ti,- second problem is inns 'suction too close to
th water In some h,iach areas, the dunes have been
flattened off for building sites or houses have been
built on the ii-award side of the dune. Sea wall;
have hi-en i, seaward of the dunes to "protect
the land.' in fact the dune is much better
preAtection de wall. Where dunes are well de-
veloped, n ually possible to build houses on
stilts behind the center line of the dune and enjoy
the ',Advantages of an ocean-front home without in.
terfL!ring with the natural functioning of the heath.

It is the unique features of the beach which
make it a desirable place to live or to play, If you
n'cognize and work with these Unique featurvs,
such as _shifting sand and constantly changing water
level and waves, rather than ignore or work against
tin qn tile beaches can he used and c' ived with-
out intercering with thilr jub uf -tutcc- g the hand
from the sea.

Figures 1 & 2 From Technical Report No 4, Shoro,
PrOleetiOn, Plailnirt4 =, id Design, rmy Coastal
Engineering Research Center (formerly .3each Ero-
sion Board),
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